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Abstract of JP2000331489 

PROBLEM TO BE SOLVED: To reduce ripple 
of boosting voltage without increasing a layout 
area of a boosting power source circuit by 
controlling clock supply operation based on 
boosting voltage of plural charge pump circuits 
to which clock signals of which phases are 
different respectively are supplied. 
SOLUTION: Plural charge pump circuits 2, 3, 4 
inputs power source voltage Vcc synchronizing 
with clock signals P1 , P2, P3 respectively, 
performs boosting operation, and outputs it to 
a common connection node Nout. A ring 
oscillator 5 supplies clock signals P1 , P2, P3 
having different phases respectively to the 
plural charge pump circuits 2, 3, 4. Also, a 
resistor voltage dividing circuit 7 and a 
comparing circuit 6 constitute a control circuit 
controlling operation in which clock signals P1, 
P2. P3 are supplied to the plural charge pump 
circuits 2, 3, 4 from the ring oscillator 5 based 
on boosting voltage formed by plural charge 
pump circuits 2, 3, 4. 
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is»ffl(D5ija£s^ias y > ^> ^- * u 
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ffilESlRIsIBtt, fflR*ffittSi[gB^#flEttflE*F 
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0] lfflIB*^y*/utt«*Wtc»#jft*.*r 

[1**9(1 l] ^^^^firUTffltB/^ y 7 ^ 

£ &&mt -r si*#*i 9x»io is«o*i»#sgeo 

[1**3(1 2] m^v 

* y h y ^^Ba«ufc^ * y t/uz 

p< ^ y $wtHiB£ , wmm^m uft^xtrstiBsrs* • « 

v^|5IBM*^ffifflo»ft5^ p ytm* 
vyf&mmi&b* miE^^r — ^^^EIBd^filSi-S 
J(? #EfiElc!^^T^ p s/^tttelsIB^fc^-Y — 

[0 0 0 1] 
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5(? hd*b*fclK«[*ffi3ft«ffi»*ix6. 
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[0003] m&mm&&mf£+&iz#>\zfrEEmm®f& 

>yr\3}ffit LT«\ m 3\zm&$tlZ£ ^iDi c k s 

[0 0 0 4l«ttf, 77r>i^!i (^SSStti** 

ffi«ffi^&%Jb*««?«fBI«:*<-f SlaIKi: Itll Sy 
mposium on VLSI Circuits 
Digest of Technical Paper 
s pp65-66 1 9 9 4lzUm£tl1th<Dfrh 
5 0 *ffi«ttE]Bo#ffi»*|fiJbOfc«>^ ^-y 

-^#V:/0BlCtfci££;h,5^ p s^«-J§-*:4ffl£ L, 

£ L?t t><7} £ LT\ Sympos ium on VLS 
I Circuits Digest of Tech 
nical Papers p p 6 3-6 4 1997 

[0 0 0 5] 

mos h7>^^^E«l^ix, r^ar?ij^iK/- 

/f^tcoo«iui y ^^^v-u-^offi^^ 
p y^m-^P l *>fc&j«*jh,fcflr#V c ifcJ;^Vc 2 
«*V c 1 ^ V c 2 co^/u^tt^)»»tt 
fltttt? n 3/ (2ffl*Ps>*) ffcSo r*UdJ: 

9, ^^-v>4?V^IsISSotli*dS^F{c#jBEmSV c p o 

fctt#EE«ffi V cpout^y^ TV^ (^Bffa*«ffiffi 

ft) ^xsgftr-. sp»**c 8 3fl**«*ns. 

[0 0 0 6] ft-^^v^iSS^tiiMEO^/^ 
-^ffifc^ofc^tc, — ^tfv^BB^feHiASn 

Vr e f iritgL, ^WitSgSCld^Tft-^ 
>>:/iaB<o»ffsfcWJ»LTi^o -#*ttJb*>, — 

+ — ^#^l3K^OfS*V c l , Vc2WM*B 
Jt£-t*:5r: iiaot, ^-^tf^BBoftfttMSP 

[0 0 0 7 ] i3 {CjotfSH-ffifctJ^aBEV c p o u t <D 
fltli, S^mffV refW (R1+R2) /R 2 f#T*&» 

[0 0 0 8] 77r>^^y^ftt 
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50 2 5ns) ilf:S^, 3. 6V^±^ffttl*lE^ 
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fW»3&»fe, K^UJL#!7- KM«wj*^«ffi*:BlJDf * 
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£aWft6£#So La>Lfc#<b, 

5<? g^f^ii^MT*, w-m^mzjzz < -r&iz 
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[0 0 2 8] (73 ffire^-v^V^EB — O* d 
[ 0 0 2 9 ] [8) 4*#K«3ftS, ^hy * J*E«£;h, 

[0 0 3 0] [9] STrfSpt y i?/l^ffiSWl<JtC«#&;i 
[ 0 0 3 1 ] [10] ±E**#»«fc«^S:3MTLT 

d ^^fci^^LrH{ci^ii>fh:^ixrt>, _le y s> 
[0032] [11] mz.tfitd l g-&m > n\M\&$:mm ufc 

^^^^ * y * «r««-f*^^ £ 

h y ^^isgbfc^^ey -tr 

^5^^-y M*Pla]K&. lWIHK*U Lttf^XVfflfEW* 
[0 0 3 3] 

t^T#ffi««(HlK 1 ii. ^■■y — v ? #v^IhIK2, 3, 

4, y 5, fcts&isi&e, s^^ffini^ 

[0 0 3 4 ] ft-v ; ^^SS2, 3, 4tt % **^ 
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o y *flr*ICl»JH LTi^ffV c c SrA* LT#JEgfr 

So nou t*5*a«tty-Kr-fcs tt w&®&8 \*m 

* 5fi, WlBtiL&m<0'? + — i?#>?l§M2 t 3, 4, 
JC*/r«rffl(7>«ft5^ o jy*ft#P 1 , P2, P3?:« 

7(7 jE0^7^^hfc^0^6^StIIB^Y-v ; ^>'^[H]SS2, 

3, 4 3&^fiS;-rs#flEttflEjca<5i^r y v^s/i — ^ 

^T^^^tHlSS 2 , 3, 4— * P ;y ^ff-g-P 
1, P2, P 3«r#ciH&i-*tb^S:«iJ»r6*J»lHlK«:« 

[0 0 3 5] Hi 2 l3#?-EEm^[H}&GDl! 1 OJ!HSWfc«jS; 

hfcy^ft- K««**o1IM©MO S h7V^^ 

2 o& sfiic^jffigu^it^jiHiie&^^r-rSo memos 

Xifc£;h,£* p 5^ lift*!* * s>*ft* (SBi 

OrtW^njy^fl*) ^t>K^h22, ^ ^ 
2 3, 2 4, 2 5^lTM^il5o i^f^r-^ 
>^IhI£S3, 4 HIS HI So + — 

^^lsIK2, 3, 4(DfeffilcEt^ntMOS h7^^ 

30 y^^3 5$:^Lrillffvcci:^^ti^o # 
^■t — ^#>^(hij8S2, 3, 4<n^mzMW.$Mz.yio 
S h 7>^^ 2 ocoy— ^m^l^p^-t y*^2oM 
os h7v^^34 ^^uritjEy — kn o u t (c^ 

[0 0 3 6 ] — v^^EeJ^, 3, 4 0tVF 

y-F2 2lCli, *ffijB»fS#CNTNXrri*«JI**flr 

^fS#Pl, P2, P3^A**n5. ft-v?*^ 
0S&2, 3, 4 13, ^ffifitftfS fCNTN^^ U"</u 

IHMLT#EElfcfl5*:fT5. 

[0037] «tt:»ffiiaB7tti(cw*lK*ixfcp^ + ^ 
^M^MO S h 7 7 0, 71 $:tt5o ME 

mo sh7 7 ott.y<<*— F&wii&mcmizz 
-u^l- («ft«ffv s s u-</u) {z^tit^mx-y^ 
o, 7 i K«»«i:$nfcwt-, ism 
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i viLt, mflEVc p o u t CO 1 / 2 <D l"</l'tfij&fit 

[0 0 3 8 ] tfc«lHlS&6tt, nft^HwSBAA 
MOSh7y^^60, 6 p^^^^^M(7>^ 
^h;7-Mh7^^6 2, 6 3«r»tttr« 

7^^^ 6 h««cr4S«:»ffii§iR7©i>ffi 

•EVdi v^AASJifi. ftllMMCPStt, » 
ffi^jE V d i v ^ISSEV r e f T-IS^ U 

^ffmEEVd i v3^S«*fi£V r e f 

'f^f h7^^, 6 4ttpf + ^HOtDMh 

^vttUfcicSixrJtlijBiitflr-e-cp s^-f ^-<;H: 

[0 0 3 9 ] #£E«JRI3KO^^ w<>r*t*^*5t^r« 
c p o u t ^SltEv c c (c^^-f £ /l£>como 

Sh7y^^4 0-4 4«ijbiltl^o 44lip 

t<DV— hM&nMOS b7>i/X? 4 0 — 4 3£>b/& 

y^^^lRIIS (CN T : /N-f U"<A-) ICjo^tMOS 

[0 0 4 0] MO Sh7 30 — 35 — v? 

#>^[H]&&2, 3, 4^o««<Dia!«E*:iaih-t-SiS!i«BS 

ihiuss^^^-rso mos h7^^^3o 

-3 3ttl^/u8E*IIIB*flWtU Jf-EEttMIsIBOttft 
«rtBttffi^^3^r, Jt8IBftttfCPSOD-^K: 

It, MO S h 3 Ori^^t^, MOSh7 

v-v 1 ;*^ 3 ia**>#1BK£ns;ifcfc:j; D , MOS h 
7>^^ 3 4, 3 s/ h • d-^SJx. ffilB^aU 

^;-KNou t^bf t-v ; #>7 P 0SS2 ) 3, 4 — 
^S»<7^dKB&itSrMO Sh7 3 4 j&Sfftt^ 

^^r-^^EIBrt 2 l^b«£E«M6«M 
t LTOMtffV c c — C0m^C0iS?^Kih ^MO S h 
7 3 5 a*?Tfc 3c 

[0 0 4 1 ] V ^if*i/\s — 9 5 W< — # 

Sr«fi^-^i:tt5. B2<aOT-ei*3ffl*>'t' * 

5 0, 5 1, 5 2 LTft^lftlCglTj^ixT^ 
5 e 3tl<7>^ d ^{f #P 1 , P2, P3I^^I/i — 7" 

[ 0 0 4 2 ] miB#jffi«jRlH]»tt, P'Jtli, -^-Y^n^ 
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K«31««pf^+>r ^^Mttili^ =eVT?-t*V-< ? 
[0 0 4 3] H4(ci5^TWL^7^^v'^^^-!;{Cia 

K»a«»^»«c#ffi«ffiv c p ou t*<»t**iru 

r e f <D2i#<nMEE (2XVref) £9 t>{&< 
JtttSftfs #c P Stf'W i"</HcSn, CO 
W, ^D^^fS^Pl, P2, P 3COft±a*<3tcHJtl|L 
T, ^ + -^#>':/[hIB2, 3, 4 3&i#ffi»ff«:fT5o 
H4^#|T*I*, $ * $/ ^fs-^P 3 <r>3Lk&n MI^JHLT 
^■y-^7K^7 p (5JB4^#m«j^^ff5o 
^ T\ ^-EE^iEV c p o u t ^I9«EV r e f O 2f#<7} 
mEE ( 2 X V r e f ) Sr«*.*ltf , tfc«*S*ft#C P S 

[0 0 4 4 ] XV *Mbf)*te£ OlZ, 3<Bco^* — v> 
^V^(fiIB2, 3, 4 ttffiffiOAft** p ^{f#P 

1, P2, P 3K|^&LT#ffi»fE*fffc5C0-?, lo 

d y*fe%<r> i JSJHM 3ioft-^#^liIK 

2, 3, 4 I****fc5*>f £ >^T-1 0fO^Elf^ 

J(7 f^Sfttt^^— ^#v^EJB^llfcM*«^fc* 3{fffcft 
5o L/t^oT, i«<0^ + — ^tf^HB^EEtBA 
tt, B3lOTStlS «fc 5ftf--T — ^aK^lalBt 1«U 
^Ud^fcftir^fiE^JJllIB^it^T, SffEilfe?iJ*5>o 
it^5i/3t'^tf 0 BP*>, <n<?v- i/tf^rfm 
B2, 3, 4»t5^^F»OSF7^ 
^^20^^^-^ 2 3, 2 4, 2 5 <7> h 7 lsi?*& 
t-fX, ^tTJi?y7 P ^fi^2 l^t-fX^i30f- 

- v>/fy ^08§(^ Lt i / 3 t^ J; i\ 

«o#jEttjR0Bo»^iR««:^-rH5{ctt:-<T, Xffi 

[0 0 4 5 ] Sfe, ±|E(CJ:0, #£ESi^[HlSS^^<i: L 
Tifn^— OCO^-V-v ; ^>'^[Hl5S2, 3, 4A?#E» 

T'lHiSS^^SS^cfcfc^ti/ 3(cffiiBi$ixSo 
I^^-V-^^V^IhIB^ l Ilfc*l}tt5i3 

1 co l l ® L^#£ES&^^rtT 5 C <t ttT-# 

50 BI4 O^^lcl^:, #f.ffi«JRIaIBtt^ n ^ ^ « P 1 CO l 
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T\ i4i:io^r t &?Mt oic#e@Evc po u t# 
Bfaffl (2 x V r e f ) £rT£fc>ofc<>:£, 

[0 0 4 6 ] y s/^u^«fn*L< tt»»jsna^b, 

[0 0 4 7 ] Mi: tiwtm 

£>{c{@>v<z>^-y — ^T^^^IelieSz , 3, 4, 
rj:i\ r cor. £13, ^r^^-t— v>^>^(hIS^2, 

3, 4. 5*^**2 IRWJ*— KMO 

»2, 3, 4*rafcyys-ttrT<>, ^-ffimaiiHiss^^y^i 

[0 0 4 8] B6^tt*»WO#flE«iRlHlKl{ci3{j'S 
7Ktt0 3O#ffi««lH]Klc::j3tf 5 y s/ryummffli^ 

[0 0 4 9 ] H9«ctt*JSWic«sa|£aK4ciS«<o— «t? 

jyv'a^^y 90 ^/7^5o 

[0050] ^^eii/i/'fiooil 

<»hfe-*£&^> ^Itl^^Fff^tt^^y ir^ (77^ 
f*.**9±/u) h y ^ LTi *. 5 0 7 y y 

is*.* ^ y i?/M3, WMIS^te Lft^a*, =»y ho- /L- 

«itf = v h b -/uy- h ^fefifcUME oft 

3Vhu-;uy-H4!7-K«l:, K U'-f vtt tr y 

g3Mmffi$:^^-r6o i i<7)77 s/ v-~p< * y -fer/MS 2 
[0051] ^a><bt*ys£*t£ d r> r Ki/^fst (x 

T ;*{!-*§-) AXIil77H>^/<^7r (XADB) 

l0 2BTWi7F^fl^:^^ii, r.n^tr 
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7K^73^(XDCR) 10 2Dr«^tlT7 
-K*»««#*if <5. WL (i) 

/7^n5!7^KST^^ ^^!l7I/O000tVh 
»«Uctit, "r~-?y y^\s\& (DL) 103, irV^Z 
^EIK (SA) 1 0 4 , mi (OfW- h7 WEES 
(YG-Gate) 10 5, %2 <T>Wf— h T \s4 EES 
(YW-G ate) 10 6, » 3 CD^IJ^- h T EES 
(YT-Gate) 107, ?IJT K ^/^77 (YA 
D) 10 9BM?IJ7H>^f3-y (YDCR) 10 
70 9DWnnt^5. ?J7Kl/^/<y77 (YAD) 
10 9Btt*7A7K^{|* (AY) ^SfflirK 

^f^- y (ydcr) io9r«^n, tosssg 

*l:lf:^otil 0>?ljy— h7 CsiSS (YG-Ga 
te) 10 511, t^7V7 , 10 4^li7^A^ 

s/77111 bmzm$i£-&z>o m^m 

RSilftl^, *f-#=7 s^EBSl 0 3tt!7- KJfUUffi 
f&2<7^ljy — h7 U"f (UgS (YW-G ate) 106 

7tt«ucsns 0 13 ^^ijy- h r (yt-g 

ate) 10 7lj:, f ^^^W^^f-^ 7 

^*»f^3tww*au»f^»«c*5^r, x-^vtm (« 

WICtt^^ttlBiSn, SB3<D?U^- h7 ^{HK (Y 
T-Gate) 1 0 7 J^&££) "9 «to «J 0 Ht+ r £ IC 
ct >9 , * 1 CD^Ijy— h T U-Y tUSS (YG-Gate) 1 

[0 0 5 2 ] v—^-^-t^/i-mtt^^^x.iDSS (sv 
c) noli S*ft^{:v^S^iT77s'v' 
a * =e y */u^y — if ***-^iB3fc«(flr«c« 

(DIB) 111, ffl^j/77 (HISS (DOB) 112 
XV^^^^U^iMsIK (MP) 113^tt5o 1/ 

^ Kf4. ny hp^/Ufff/^7 7(HJSS (CSB) 1 

i 5\zmi££tiz>®ij£<D&m** y mws*. rxi^- 

h^V h n— /HhISS (MC) 1 1 4(7)ffi^(C t t:orSijai 
Jia^o rtSEttKESS (V S) 116 1^:, M« • 

#AE«jE*if<75rt«»^«jRS:^«mS«fiEV c c (eg 

^^rs^tSo vs s i^Emssos^msr-^^o 

[ 0 0 5 3 ] ^JtB=J V h p — /ufff#/< j/77 EhISS 115 

LT, f ^'f^-^KCE b, 7[) h^j/K 
50 — y^ff -§-0 E b . h -Y^ — ^/L-ff #WE b , is 
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^e— Ka^h o-/t-[HJ&&l 1 4^tp^«iFR /Bb 

[0054] fftUftmm,m.\B\& i i e twas^r wt, «i: 

V c c^A*£ix, SStiJLl7- KlSftffiV r w, Wi2±V 

- FMffvww, f^Ki/^y^tffvwd, 

coi&^safsms (vthD c^t5f^-<N77 
y-fe/uoffi^BflffieEE (vthH) i^tsf^y 

-f 7r -f 17- K««flEV e v , ?H*^ • V — ;*« 

[0 0 5 5 ] r. ^r-^/^^iX^#mffil^. Vrw, Vw 
w, Vwv, Vew, Vev, Vv t^ff7 H'l/^f^ 

— ¥ (XDCR) 10 2DC, Vec^y — 
frWgLty t> (SVC) 1 IOC, V w d^f- 

^^s^iiib (dl) 10 3C, vSA^ty^/yy 

[HISS (SA) Vwt*S^h7l/^@* (Y 

W- Gate, YT-Gate) 106, 107 {^ttl 

[0 0 5 6 ] r(0*«#:E««S(C*5V^r, *«B#H?-a> 

b«i»*nsfT/wr Ki/^fit Ax/AY^si«tf 

/?l7K^/<j'7r (XADB/YADB) 102 
B, 1 0 9 BSrILT»S*nfc7 Kt^fS #d^/^J 
7K-t/^f^^ (XDCR/YDCR) 1 0 2 D, 1 
0 9D{cM^tl5o ffrKMf^-^ (XDCR) 
10 2DI1 T Kl^^ft#IC|6ofcp<*!;-feyU»<Z>!7-" 

K»©a«flr-»*rflffiit"rs. ?ur k 1^*5*3 — y (yd 

CR) 10 9DI1 T Kl/^fffC^ot^^Uir/Ui 

[0 0 5 7 ] mt£#EEm^[HlSS 1 ISf*]^m^(£lS& (V 
S) 1 1 6 fc&£jft,, 1W1EKUJL57— KIMLEV r w« 

wfiftjfStTT K^f^-yi 0 2 DtCctoTiMiR^n 

[0058] @i o{zft&&miz&z>*mftmw<o—m 

Xfo&i/^if;^ y-f*v( 2 p ^ yea- ^a^^n 
^20012, l^iv^y^y^ji^nio^ilS 

y 90 ^yf^fiitt^o 

[0 0 5 9 ] H 1 0 tC*3^T 201 «c***&3aj£fi (C 
PU) , 9 0 itm 9 f:R93 lf:7 7 jxv'a V . 20 
2te)|tJi2CPU2 0 1 tfmft't^Z^n A-^SJEt* 
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&ist&-r 5 y- K^-^y y (rom) , 203 

tt)Wf|BCPU2 0 lUiS*lHS*S:IB«Lfc<?, CP 
U2 0 1 <7)MW!rf 7 > y A 7 n ^ ^ ^ y 

(RAM) , 2 0 4 ISffJlB*;* e y 2 0 2, 2 0 3 i^ 

y '7n^'ayhn- 7 (DMAC) t^5«> 
[0 0 6 0 ] -7^^O3yt'a-^ 2 0 0lt JSiBlilK 

£ it, *^3£®£GDHt a v'y r^iift^tTpv^y r/u 

/0 □^n^—> 3 y'l'y^^7x-^[H]^ (SCI) 2 
06, ^^ 2 0 7, ffl^fl^rA^D^ 

(C PG) 2 0 8 trft5c 
[0 0 6 1 ] fy^a^AWM-h (IOP1 
— IOP9) 2 11-2 19^lt^^So 
[0 0 6 2 ] r-CO-r^ ^P3yt°a"^2 0 Oil ffJlE 
CPU20U77j/v'a^y 90, ROM2 0 2, 
RAM2 0 3, DMA C 2 0 4 , — 3&OAfctJ;b# — h 
(IOP1-IOP5) 211-215^fS$:^^y 
^ T Kl^^/<^ I AB^t^y YVf-^/^ I DBt:£o 

t^$h-£o iiEsc i 206, ^^7 2 0 7 m<omm 

\B]&b Affi^}^— h (IOP1-IOP9) 211 — 2 
1 9 £00 PA 3 JH 22 T h>^/^ P AB&U<JS)i2 
7*-^/^PDB^R»5?iirt^. IC, JbfEIAB 
SO 5 I DB t P ABMPDB £<DfflX-m ^-^KiS^:*J 

(BSC) 2 2 0^KiHtlTV^ 8 

[0 0 6 3] si:, v^y^fj/^o ^yt'^- 

^ 2 0 0{:rt/l^tl^77iX^a^^y 9 0 tC&tfSl*! 
jRftfilsIiei 1 e^Opilttf, Rtti L? — KflMlffiV r 

[0 0 6 4 ] f t-v>#y7 p IU^$: 1 Moi 3 <7)W 

JjM&V cpout**2xVref BlTfCfc 6 £ , tfctS 

@S&fcij*c p sa*ir*>±:d*5a*, !)y^^oHl 
^P 1 Oi*,J:^ 0 Sr»oT#S^$n50-r, #jEt±J 
*lffvc pou t^M^^tl:i;i9, Sbtfi 
T"fSo i5l:^r, itSS^&tti^CP S3*:fc*>_h}&s 

t?, y v^^u—^otti^p i3a*&%±3ft«9sri: 

40 t?, ftEWASEVcpouW:, «tF#ffi$ixS 0 

HlMffVcpou^2XVr e f£iM8x.5d:, y 
V^v-U—^COttJ^P l^ir^T^S^, ^-y — 

y^tcoiaD, MMffvcpou^, 2x 

Vr e f J:9i«i>tffll:«f%±ffrt*3. Lfca*o 

y s/^A-^-TSo 

[0 0 6 5 ] WISH 2 O0Krt<D«*R^<b#ffitiJ;&« 
ffiRJg&S5tW^L*:H4 Sr#ra-r^(c, g} 5 Off # 

^c^ir, ^-v^v^EBSa, 3, 4i^yy/ 

50 t'>^-^5(7)t±l*^Di/^fl^Pl, P2. P30i 
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ffVcpout^2XVref £*TfCft5 t . fcfc5£{sIB& 
6<7>tiJ*«#CPS^ir*>±^Sc H4 O^ldH -f 

Cic, y ^yitis\s—9 soffit (I3HT-M:P3) coi: 

[0 0 6 6] 2 l GDfiteU 3 

C0Ol/3lc^ot^5f:^, #EEW*mjBEV c p o 

[0 0 6 7 ] -jRWfc^fir* It, ¥»£SOffiS::*:£ 

6^K*, t/^r^ hi^w^6¥^f sol 

[0 0 6 8] [Si 1 fctt#JE«ffi£A«ffi£-T5#flE« 

r*^6o 3iOf a, 3 a, 4ali 

6o t-^^^^dll^Z a, 3 a, 4aH P^Y 
^/UM^y-f^f-— KggMO S h7^^ 2 0 a ^ 

coffi^y — Kd^*ii«3Bc*nS 0 MOSh7V^^2 

v^^^^ 1 a £|g®J-r£ K7^/W^Xtt, ^ 

[0 0 6 9] RH-Ctt, »MI»±[hIS§^ LT, N 

f tV^^i(7)MO S h 3 5a Ltt^ 

5o #ffi:**- httJBEttSMfittffiV s s t 8 *? 0 . #Hfcti 

jjM&v c p o u t £ irft^ff^E^ixs,, 
[oo7o] iii xvt9i l^^-v — ^tfv^ia 

[ 0 0 7 1 ] Hi 2Mtt*$g9H4:4ffi* n 5/ *^5UcJ; 

3<i: Itio^ 3<@0^-t — ^/-K^-^IhI^ 2 b, 
3 b, 4 b S:3fe?U*3BcLfeWC*>6. yy^l/- * 
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5(DB1AP1, P2, P3(7)S^^DIiilT, K?£ 
CPiPl, CPiP2, CPiP3, CP1P4 (i 
= 1, 2, 3) SrfejSU 3«3ftWE«S*Lfc^-r-^ 
tf^:/©!® 2 b, 3 b, 4b^^Wft^^^S 

t^2ib, 2 i c i:«^ns 0 mia^-y-^v 

:^a*-?-2 1 bl^^IIB^^-v ; ^>'^S:^^2 1 ic 

tf^SSSR^-) 2 1cll ft-^^lfillSZb, 
3 b, 4 b «r*ffit 5 Nf + y*;H^y>f K*« 
70 MOS h7 2 0b <£>>7*— h'&frZ:'? — * hi" -5 

^£4*^2 l ctcj;^:/-;* httf|M£:tl&£Hi:* J: 5 
K-fc;h,k£fi*-?-2 1 c (7>§J:«®(c«rtf|5^ u s,^f§ 
(j& 20^KS^ p y ?^?r) CPiP3, CPiP4 
^W^^tb^o ^Dj/^fffCP i PI, CP i P2li 

2 1 b<og**«i£fft£$ix5. it#cpip 

j, C P 2 P j , CP3Pj OffitlH 1 2 OSfof 
ixtl^ ( j = 1, 2 , 3, 4) 0 
[0 0 7 2 ] 4*1* n ^***^0>imii&«jSifctJ<* * ^ 
^ *Rfl0H »(c#JKtttt<, — ^tf^lnlK 

2 b, 3 b, 4 bO* a s, *R»Offiffl&fflit£-£fciK 
#*tH^+S£fcte4#«#*>t>, 0 l 3 icfl^StiSR 

[0 0 7 3 ] KJi*«W#«cJ:orftSnfc»W*:** 

^ r S * S H m xh z> z t is » 5 * r* t> ft ^ \ 

[0 0 7 4 ] ^ + -S>*>'7 r BI»OitW*|(t» 

[0 0 7 5 ] V c p o u t <Z)«BEffi[ 

13, iflSttflEVr e f *2»LfcIiCPfi3ESnf, jIH 

[0 0 7 6 ] y — *&t/^-v — ^ztf^ 

h«ffi ^ IT, l2t-litt»9ffVccT- 

^ V c c *:P»ffiJc3e<kUfc«fl£«:«^ Ltt>J:K 

[ 0 0 7 7 ] ^JbOK^-Cfi^i LT*J8Wfiaot 

[0 0 7 8 ] 

50 ftteh<D^£r>xnhfrZ®&*ffimzmfii-tlttTtZ 
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[0 0 8 0 ] y ^yu&«?p^# 

[0 0 8 1 ] MIB^*— ^#^®B^O* n ;y ^ff-§- 
^tf^EIB^oWttOjgifcfca^ 

[0082] ^^y y - K»f^^*3tfsr7— Kiifti/ 
[ 0 0 8 3 ] MJE**y*^#«ftMU:»*3l:fc^fB* 

[0 0 8 4 ] #p.ffitt«[fiIBSr-*"f * o ^t'a»^I 

(^i:<Sfp-r^-^t*^Sc 
[■lonw&Rn] 

[Hi] **W^«6**#iS«(-Mffl*ixS*ffi«« 
O & o SE B& £ ^ -t* (D & b T- *> 5 o 
[0 2] *ffi«RliI»ottjBBft— W*r*-#-®BH-Cfc 

[04] H 2©#ffi««l§]Bk:*3WS#£E«ifto-«S: 
[0 5] 7-* — s^^t/sB* 1 «M>*./t:tt:«Wi: LT 
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5 ^ -t - is # >"^(H #J Sr^f 0^0 T-£> 5 o 
[012] 4*1^ n y ?&mz J:^>IE^;HO#ffm^[H3 

B«c*»5^y — ^*^^EIBo— WSriR-rsBH-t?* 

20 [0 13] 0 1 2<D4*B? u y?&m<0—ffl&7F-f&]& 
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1 #p.jBEttjR[siB 

2, 3, 4 ^ + — ^tfV^lHlB 

2 a, 3 a, 4 a * — ^zKV^ElB 
2 b, 3 b, 4 b — ^^^^[HJB 

PI, P 2 , P 3 ^ a 5>^f§# 

6 hfc^tH]^ 
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2 0 KSttMO Sh7 * 

2 0a K»«MO S h 

2 0b #4 Or— KSIMO Sh7 Vv^^ * 

2 1 /f yT 9 ^! 

2 1a 

2 1b /•tf^^SSfi: 

3 4, 3 5 ®S6Sit^^)MOS h7^^^ 
5 0,5 1,5 2 -< W<— ¥ 

40 7 0, 7 1 »E@M^MOSh7>^^ 

90 77 ^ v-^^ * y 

116 \hUMWM^ 

2 0 0 ->y^f j/^^f ^n^Vt 0 ^ — ^ 

2 0 1 4>*to3S^e 

I AB >-<y7 F>^^^ 

I D B ^ ^ Vr- ^/<7, 
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